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DEVELOPMENT AND EVALUATION OF AN EFFICIENT PROCESS FOR THE 
DETOXIFICATION OF JATROPHA OIL AND MEAL
INTRODUCTION
 Jatropha curcas has been long known as a
tremendous source of biodiesel.
 The seed consists of about 50% (w/w) oil and the
defatted meal consists of about 60% crude protein.
 However, the present economics associated with the
biodiesel production from Jatropha meal are limited.
 The defatted Jatropha meal is known to contain
various toxic compounds like phorbol esters (PE),
trypsin inhibitors, lectins, phytates etc.
 The most toxic compound, phorbol ester, has been
found to activate the natural protein kinase C (PKC), a
potential tumor promoter.
 A novel chemical treatment method involving solid-
liquid extraction and mass-spectrometry has been
proposed for detoxifying Jatropha meal by eliminating
phorbol esters to reasonably acceptable limits.
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CONCLUDING REMARKS
 Experiments conducted at the Center for
Environmental Science and Technology (CEST) show
that the amount of phorbol ester can be reduced from
about 6 mg/g in raw meal to about 0.02 mg/g by simple
reaction kinetics and solid-liquid extraction principles.
 A sequential solvent extraction provided satisfactory
results as compared to mixed solvent extractions.
 Soxhlets based extractions are better than sonicator
based extractions.
FUTURE WORK
 Development of better extraction equipment to detoxify 
the Jatropha meal.
 Testing of a bunch of solvents for their extractive 
properties towards triglycerides.
 Extraction of other biodiesel feedstock in the developed 
equipments.
OBJECTIVES
 To determine a “best-possible” method for extracting
the oil from Jatropha meal.
 To minimize the amount of phorbol esters in the
defatted meal from 6 mg g-1 to less than 0.1 mg g-1.
 To scale-up the developed process for industrial
application.
EXPERIMENTAL APPROACH
Cracking and Dehulling
Conditioning and flaking
Extraction of Jatropha kernels with solvent 
mixture/sequential solvents
Defatted meal Solvent extract
Solvent Recovery
Characterization and quantification
of PE using HPLC, ESI-MS, NMR, and IR.
EXPERIMENTS
 Experiments were performed with:
 Ultrasonic wave assisted extraction using:
 Mixed solvents
 Series of solvents
 Extraction tubes (soxhlets)
 Selection of solvent was based on their polarity index.
 A highly non-polar solvent was determined to extract the
triglycerides (oil) from Jatropha kernels.
 A polar solvent was determined which could extract
phorbol esters.
PROCEDURE
 Weigh 10 grams of dehulled meal in closed
aluminium containers.
 Add 100 mL solvent, and sonicate for about 30
minutes in a hot water bath.
 Separate the extracts, recover the solvents, analyze
the left-over oil after solvent recovery, and also the
extracted meal.
 Similarly, repeat the cycles for solvent mixtures
(90:10, 80:20, 70:30 v/v), and sequential solvents
(solvent “X” followed with solvent “Y” followed with
solvent “Z”) and then analyze the oil and meal.
 Carry out the extractions in soxhlets with 300 mL of
solvent and about 50 gms. of Jatropha meal
 Carry out extraction cycles with sequential solvents
in soxhlets
 Analyze the meal and oil after each cycle
RESULTS
All the samples (oil and meal) were analyzed with High
Pressure Liquid Chromatography.
 Soxhlet extraction
Hexane Oil Solvent 1 (1 day) Solvent 1 (1 day) Defatted and treated meal
Hexane Oil Solvent 2 (1 day) Solvent 2 (1 day) Defatted and treated meal
 Ultrasonic wave assisted extraction
Meal; Hex:Sol.1(9:1) Meal; Hex:Sol2(8:2) Meal; Hex:Sol3(7:3) Meal; Hexanes only
OBSERVATIONS
 Hexane appeared to be a highly effective solvent for
extracting lipids in form of tryglycerides.
 A sequential extraction involving non-polar solvent
followed with polar solvent was highly effective in
extracting oil from Jatropha meal.
 Extractions involving soxhlets was highly efficient as
compared to ultrasonic waves assisted extraction
since an equilibrium stage was reached in the latter
which hindered further extractions.
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Phorbol Est.
5.38 mg/g
Phorbol Est.
0.07 mg/g
Phorbol Est.
5.86 mg/g
Phorbol Est.
2.03 mg/g
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Hex:IPA [9:1]-meal-1
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